We report on faunal remains recovered during recent explorations at 'Christmas River', the only subfossil locality known 
, animals have been forced to exploit resources or live in habitats to which they are poorly adapted (Cuozzo and Sauther 2006 , and both plants and animals have reduced, threatened, or entirely eliminated dispersal routes (Godfrey et al. 1999 , 2007 , Muldoon et al. 2009 , Muldoon 2010 . Although humans are widely considered to be the primary trigger of megafaunal extinctions (Burney 1999 , Burney et al. 2003 , Godfrey and Irwin 2007 , Crowley 2010 , the relative contributions of climate change and human activities to this ecological transformation are contested (e.g., Virah-Sawmy et al. 2009a ,b, 2010 .
Isolated patches of modern forest that is markedly more humid than surrounding areas in the southwest at Analavelona (E44°10'0.1", S22°38'60.0"), Betandraka (E45°12'43.2", S22°47'34.8"), and Mikea (E43°28'0.12", S23°18'0.0") Forests, Zombitse-Vohibasia (E48°49'0.1", S22°37'0.12"), and Isalo (E45°19'55.2", S22°30'3.6") National Parks, and in the southeast at Grand Lavasoa (E46°43'60.0", S25°4'59.9") and Ambatorong-°43'60.0", S25°4'59.9") and Ambatorong-43'60.0", S25°4'59.9") and Ambatorong-°4'59.9") and Ambatorong-4'59.9") and Ambatorongorongo (E46°43'60.0", S25°4'59.9") may be relicts of a prior humid forest corridor across southern Madagascar (Ramanamanjato et al. 2002 , Goodman and Ramanamanjato 2007 , Moat and Smith 2007 (Figure 1) . Today, the central highlands are dominated by grasslands that act as a significant barrier to faunal exchange across the island (Muldoon and Goodman 2010) . However, the subfossil record of southern Madagascar reveals that numerous extant species once occurred in regions where they do not live today (Goodman and Rakotondravony 1996 , Goodman and Rakotozafy 1997 , Godfrey et al. 1999 , 2007 , Muldoon et al. 2009 ). To account for these distributional records, some authors have suggested that humid forest once extended, perhaps discontinuously, across the central highlands. One hypothesis is that a forested corridor extended westward across the southern portion of the central highlands from the region of Andringitra Massif (approximately south of 20° latitude), allowing the westward dispersal of animals adapted to moist environments (Goodman and Rakotondravony 1996 , Goodman and Rakotozafy 1997 , Goodman and Ramanamanjato 2007 . Presumably, this corridor has been fragmented by climate change (Virah-Sawmy et al. 2009a,b) or human -initiated deforestation (Ganzhorn et al. 2001 , Burney et al. 2004 , Consiglio et al. 2006 .
Building a paleoecological record of the south central highlands is essential to disentangling the relative contributions of climatic and human factors to paleoenvironmental change in this region, but subfossil sites were unknown from this area until recently.
We report preliminary findings from the newly discovered paleontological site that we name 'Christmas River', located in the region of the hypothesized southern faunal corridor. Steunes (1989) and Weston and Lister (2009) 
MATERIALS AND METHODS

for
Hippopotamus; Jouffroy (1963) for Archaeolemur and Pachylemur; Lamberton (1934) for Megaladapis; Goodman et al. (2004) for Cryptoprocta.
We selected several bones for radiocarbon dating. These bones were decalcified and gelatinized using EDTA and weak HCl, respectively (Crowley 2012) . We confirmed collagen preservation using collagen yield and atomic C:N ratios (values falling between 2.9 and 3.6 were considered well preserved). Samples This specimen dates to 9,265 ± 30 14 C yr BP (Table 1) . Additionally, Pachylemur insignis is represented by the distal two-thirds of a left femur that is broken at the level of the third trochanter (DPC 24156; Figure 2f ), which yielded a date of 9,450 ± 30 14 C yr BP (Table 1) 
majori and P. insignis), although the
Archaeolemur humerus lies at the high end of its range (Table   2) , while the Pachylemur femur falls at the low end of its range (Table 3) . We note, however, that there is a distinct latitudinal body size gradient in Archaeolemur, such that body size tends to be smallest in the extreme south, and larger in the center and north of the island of Madagascar (Albrecht et al. 1990 ). The specimen from Christmas River is larger than most specimens at sites to the south and west, but similar in size to A. majori humeri from Tsirave (E45°7.1', S21°49.6', 745 m a.s.l.), a subfossil site just north of the Isalo Massif.
A distal humerus (DPC 24153b; Figure 2d ) attributable to the extinct carnivoran Cryptoprocta spelea on the basis of its large size was also recovered. The width of the distal humerus of DPC 24153b is 36.4 mm, which is larger than the same measurement in modern (27.9 ± 1.4 mm, n=12), or subfossil (32.1 ± 2.6 mm, n= 27) Cryptoprocta ferox, but similar in size to the largerbodied extinct C. spelea (33.7 ± 1.7 mm; Goodman et al. 2004 ).
Similar to the specimens of Megaladapis, collagen preservation for this specimen was too poor to produce a radiocarbon date (low yield, high atomic C:N). (Stuiver and Reimer 1993, McCormac et al. 2004) . Calibrated ages are rounded to the nearest 5 years. 14 C Laboratory Codes: CAMS = The Center for Accelerator Mass Spectrometry, Lawrence Livermore National Laboratory; Hela = University of Helsinki. Steunes 1989) . We note here that attributions of the Anjohibe hippopotamus material to H. lemerlei (Burney et al. 1997 , Samonds et al. 2010 should be corrected to H. madagascariensis (Weston and Lister 2009) , emphasizing the geographic and ecological separation of these species that was described by Steunes (1989) . The nearest subfossil localities to Christmas River are Ampoza (E44°42.3', S22°18.9', 570 m a.s.l.) and Ampanihy (E44°42.7', S22°19.8', 660 m a.s.l.), about 83 km further west (Mahé and Sourdat 1972, Jernvall et al. 2003) . Although these localities yield much more recent dates An east -west distance effect in extant mammal distribu--west distance effect in extant mammal distribu--west distance effect in extant mammal distribuwest distance effect in extant mammal distribuwest distance effect in extant mammal distributions has been interpreted as evidence that faunal exchange routes once crossed the southern portion of the central highlands (Godfrey et al. 1999, Muldoon and Goodman 2010) . It has been hypothesized that this corridor was fragmented by shifts in vegetation associated with climate change, but given that much of the natural habitat across this zone no longer exists, it is difficult to reconstruct its former extent and type.
Unfortunately, the Holocene fauna of the island's eastern rainforests is currently unknown. However, the subfossil record of southern Madagascar demonstrates that several extant species currently restricted to humid forests once had more widespread geographic distributions (Goodman and Rakotondravony 1996 , Goodman and Rakotozafy 1997 , Godfrey et al. 1999 , 2007 , Muldoon et al. 2009 , Muldoon 2010 . Furthermore, the existence of relict patches of eastern rainforest flora and fauna in the west underscores recent habitat changes in southwestern Madagascar (Ramanamanjato et al. 2002 , Goodman and Ramanamanjato 2007 , Moat and Smith 2007 . Elements of the extant fauna and flora of these areas have been used to suggest that these isolated humid and subhumid forests may serve as refugia for biota that had much more extensive distributions in southwestern Madagascar in the recent past (Goodman and Rakotondravony 1996, Goodman and Rakotozafy 1997, Godfrey et al. 1999 , 2007 , Muldoon et al. 2009 , Muldoon 2010 .
A preliminary paleoecological interpretation of the Christmas River site may offer an alternative explanation. One hypothesis is that the higher elevational distribution of sites in the north 
CONCLUSIONS
The presence of forest-adapted, characteristically southern species at Christmas River provides support for two hypotheses:
first, that a dispersal corridor likely once extended across the 
